Background
Delirium is a complex syndrome that often occurs in elderly hospitalised patients. It is a syndrome that is characterised by symptoms of fluctuating cognition, poor ability to establish and maintain attention, memory impairment and psychomotor disturbances 1 . The syndrome has been recognised by physicians for around 2,500 years 2 , with a number of reports describing the common symptoms seen today. Delirium has been referred to under a number of different terms, the most common being "acute confusion" or an "acute confusional state" 3 . Delirium is the name used to describe this syndrome in the Diagnostic and Statistical Manual of Mental Disorders (DSM) and experts have suggested that it remain the term of choice, in order to assist with consistency during practice and research 4 . The current definition of delirium from the DSM -IV is as follows "delirium is a disturbance of consciousness that is accompanied by a change that cannot be better accounted for by a pre-existing or evolving dementia" 5 .
The syndrome of delirium can also be identified as having three major subtypes: hypoactive, hyperactive and mixed 6 . Each subtype is characterised by different symptoms. As the name suggests the hyperactive subtype is characterised by psychomotor hyperactivity, aggression, confusion and restlessness, whereas the hypoactive subtype presents as decreased motivation, withdrawn, confusion and reduced alertness 1 . The mixed subtype presents with symptoms of both conditions 5 .
Delirium prevalence and incidence varies across a range of hospital settings 7 . A systematic review that looked closely at occurrence of delirium in acute medical in-patients found that incidence of new delirium can range between 3 -29% 8 . A discrepancy also exists between actual medically diagnosed cases of delirium and cases in which researchers" identify as "suspected" cases. This can result in a significant under reporting of delirium and its potential impact on patients who have experienced the syndrome 9 .
A major problem with the development of delirium during hospitalisation is that the condition is often misdiagnosed or under-recognised by health professionals 10 . This is a significant problem as delirium can often be the only symptom of a life threatening condition 1 . Delirium has been associated with a number of poor outcomes including increased mortality, higher falls rates, increased length of stay in hospital, increased risk of institutionalisation, and increased risk of developing long term cognitive impairment or dementia 1 .
The specific pathophysiology of delirium is somewhat illusive. Many theories have been suggested that provide some explanation as to how delirium may develop in patients. These theories are somewhat complimentary and offer no competing explanations 11 . In fact, it is believed that delirium may be the final common result of a number of conditions and medical illnesses 11 .
Despite the poor understanding regarding the patho-physical function of delirium there is a significant amount of research on the risk factors, or factors that are strongly related to the development of delirium. Delirium may be the result of a number of factors contributing to the development of the syndrome. Understanding the factors that may interact to cause delirium can also enhance our understanding of delirium pathophysiology and the implementation of appropriate treatment strategies 12 . It is also important to know these risk factors so delirium prevention interventions can be targeted to reduce the likelihood that the patient is exposed to some of the modifiable risk factors 13 .
A systematic review published in 1998, aimed to identify the risk factors associated with the development of delirium in the hospitalised older patient 14 . The review included studies published until December 1995, that were prospective in design, included patients who were greater than 50 years of age, investigated at least one risk factor of delirium and used an appropriate definition of delirium. This review was not specific to one particular hospital setting and included studies from medical, surgical and psychiatric patients.
The authors offered suggestions for further research stating that there is a need for researchers to differentiate between prevalent and incident delirium. That is, to look closely at incident delirium which involves patients who are not delirious on admission, but develop delirium during hospitalisation. A number of the studies included in the review had not made this differentiation. The significant limitations of the systematic review were that the authors only searched one database, Medline, for appropriate articles and used only "delirium" as a search term, despite the common use of "acute confusion" in the literature. The authors suggested that future risk factor research should only be examined by service, for example, only medical patients, as there can be significant differences in the risk factors for patients in different settings.
A more recent systematic review has been conducted investigating the evidence concerning risk factors for the critically ill patient in the intensive care unit (ICU) 15 . The most significant results were that medications administered in the ICU, such as benzodiazepines, were highly associated with delirium.
Age was also a common risk factor as well as some biomarkers such as an elevated C-reactive protein.
This review has helped to synthesise evidence for delirium risk factors in the intensive care unit. Yet, a systematic review looking specifically at medical in-patients risk factors for delirium has not been conducted. This review will therefore contribute to knowledge regarding which factors are most likely to be associated with delirium specifically in the acute medical in-patient. It will add to the body of knowledge regarding delirium risk factors and inform further research into the possibility of modifying these factors to prevent the development of delirium. The review will look at studies published from January 1996 in order to find relevant quantitative studies that were published after the Elie et al systematic review. 14 Internationally, a number of risk prediction models have also been developed for use in the population with delirium 16 . However, the development of these risk prediction models has been based on the results from the cohort in which the study was conducted 17 . This systematic review will add evidence supporting the development of risk prediction models specific to the medical population and their ability to be implemented outside the test population and in a number of medial in-patient settings. This review will also provide evidence that will inform the use of risk prediction models in Australia as well as elsewhere in the western world.
Keywords Incident delirium, acute care, medical patients, risk factors
Inclusion criteria

Types of participants
This review will consider studies that include adults (defined as 18 years and above) who were admitted to an acute medical setting (e.g. general medical units, stroke units, short stay units and neuromedical units) who were not delirious on admission (in order to differentiate incident delirium) but who developed incident delirium during hospitalisation The review will exclude patients who were:
-critically ill and admitted to specialist unit e.g. ICU or CCU -admitted for any type of surgery -admitted for alcohol related reasons -admitted to psychiatric facility These patients will be excluded in order to determine factors that may be exclusive to the medical in patient setting.
.
Types of intervention(s)/phenomena of interest
This review will consider studies that evaluate any risk factors that may contribute to the development of delirium during in-patient hospitalisation. The review will look at factors present on admission (predisposing) and also factors that may occur during hospitalisation (precipitating) that contribute to incident delirium.
Types of outcomes
This review will consider studies that include the following outcome measures: the incidence of delirium as related to individual risk factors.
Types of studies
This review will consider both experimental and epidemiological study designs including randomised controlled trials, non-randomised controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort studies, case control studies and analytical cross sectional studies for inclusion.
Search strategy
The search strategy aims to find both published and unpublished studies. A three-step search strategy will be utilised in this review. An initial limited search of MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Thirdly, the reference list of all identified reports and articles will be searched for additional studies. Studies published in English will be considered for inclusion in this review. Studies published from January 1996 until current (July 2012) will be considered for inclusion in this review. The review will look at studies published from January 1996 in order to find relevant quantitative studies that were published after the Elie et al systematic review. 
Assessment of methodological quality
Papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardised critical appraisal instruments from the Joanna Briggs Institute Meta Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) (Appendix I).
Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Data collection
Data will be extracted from papers included in the review using the standardised data extraction tool from JBI-MAStARI (Appendix II). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific . objectives.
Data synthesis
Quantitative data will, where possible be pooled in statistical meta-analysis using JBI-MAStARI. All results will be subject to double data entry. Effect sizes expressed as odds ratio, risk ratio or rate ratio and their 95% confidence intervals will be calculated for analysis. Heterogeneity will be assessed statistically using the standard Chi-square and also explored using subgroup analyses based on the different study designs included in this review. Where statistical pooling is not possible the findings will be presented in narrative form including tables and figures to aid in data presentation where appropriate.
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